A novel bacterial strain designated CB4
Bacillus aneurinolyticus represented first as a new thiamindecomposing bacterium (Aoyama, 1952) and has been revived as described by Shida et al. (1994) . The genus Aneurinibacillus was proposed as novel genus arising from the reclassification of the Bacillus aneurinilyticus and related species of the genus Bacillus (Shida et al., 1996) . At the time of writing, the genus Aneurinibacillus is composed of five species: Aneurinibacillus aneurinilyticus (Shida et al., 1994 (Shida et al., , 1996 Heyndrickx et al., 1997) , Aneurinibacillus danicus (Goto et al., 2004) , Aneurinibacillus migulanus (Takagi et al., 1993; Shida et al., 1996; Heyndrickx et al., 1997) , Aneurinibacillus terranovensis (Allan et al., 2005) and Aneurinibacillus thermoaerophilus (Meier-Stauffer et al., 1996; Heyndrickx et al., 1997) . The genus Aneurinibacillus is Gram-stain-positive, motile and spore-forming rods. Chemotaxonomic characteristics of the genus Aneurinibacillus are as in the following: the major menaquinone is MK-7; the major cellular fatty acids are iso-C 15 : 0 and iso-C 16 : 0 ; and the DNA G+C content ranges from 42.9 to 46.7 mol% (Shida et al., 1994 , Goto et al., 2004 .
Hallasan is the tallest mountain (1,950 m above sea level) in South Korea and is located on the southernmost island of the Korean Peninsula. The soil of Hallasan, a young volcanic mountain of the fourth Cenozoic era, is derived from volcanic ash. Hallasan has special scientific importance due to its diverse vegetation. Strain CB4
T was isolated during an investigation into the bacterial diversity of mountain soil of the Hallasan. On the basis of the phenotypic and chemotaxonomic characterization and 16S rRNA gene sequence analysis we show that the new bacterium isolated from mountain soil belongs to the genus Aneurinibacillus and represents a novel species.
A soil sample was collected from Hallasan, Jeju, Republic of Korea. A portion of 1 g of soil was diluted serially in sterile distilled water and 100 ml of each dilution was spread on R2A agar (BD). Plates were incubated aerobically at 25 u C for 4 weeks. A strain, designated CB4 T , was isolated from a single colony and purified by subculturing on the same medium. The bacterial culture was stored at 270 u C in a water suspension supplemented with 20 % (v/v) of glycerol. T were grown on NA at 50 u C for 5 days and maintained under identical conditions. The reference strains were received from KCTC (Korean Collection for type Cultures) and LMG (Belgian Coordinated Collections of Microorganisms/ LMG Bacteria Collection).
Gram staining was performed by using Hucker's modification of the standard technique (Lányí, 1987) . Cell morphology and motility were observed under a phase-contrast microscope (Eclipse 80i; Nikon). Motility was tested using the hanging-drop technique as described previously (Skerman, 1967) . For the observation of flagella or pili, cells were grown on NA at 30 u C for 5 days, negatively stained with 1 % (w/v) uranyl acetate and examined using a model CM-20 transmission electron microscope (Philips). Oxidase activity was tested using the oxidase reagent (bioMérieux) and catalase activity was determined by the production of bubbles after the addition of a drop of 3 % H 2 O 2 . Growth was investigated at 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60 and 65 uC, in the presence of 0.5, 1, 2, 3, and 5 % (w/v) NaCl and at pH 5-10 (in increments of 0.5 pH units) in nutrient broth as basal medium. The Clark and Lubs buffer was used to adjust the pH, as described previously (Bower & Bates, 1955) . Acid production tests, enzyme activity tests and additional phenotypic tests were performed using API 50CH (with CHB/E medium), API 20E and API 20NE galleries according to the instructions of the manufacturer (bioMérieux). The utilization of carbon sources was tested using Biolog GP2 Microplates according to the manufacturer's instruction.
For analysis of fatty acids, cells of strain CB4
T and reference strains were grown on NA medium at 37 u C for 5 days. Fatty acid methyl esters were prepared according to the standard protocol of the Microbial Identification System (MIS) and identified by using MIDI (Microbial ID) (Sasser, 1990) with the TSBA database version 6.1. Isoprenoid quinones were extracted with chloroform/methanol (2 : 1, v/v) and purified by using TLC on Kieselgel 60 F 254 plates (20620 cm, 0.25 mm thickness; Merck) with petroleum ether/diethyl ether (9 : 1, v/v) as the solvent. Quinones were identified by using reversed-phase HPLC as described by Shin et al. (1996) . Purified cell-wall preparations were obtained as described by Schleifer & Kandler (1972) . Polar lipids were extracted, examined by two-dimensional TLC and identified by using procedures as described previously (Minnikin et al., 1977) . The spots for polar lipids were identified by spraying with 10 % phosphomolybdic acid in ethanol (Sigma P4869), a-naphthol and ninhydrin.
Extraction of genomic DNA, PCR-mediated amplification of the 16S rRNA gene and sequencing of the purified PCR product were carried as described by Lee et al. (2011) . The 16S rRNA gene sequence was compiled using the SeqMan software (DNASTAR) and aligned with published sequences retrieved from GenBank/EMBL/DDBJ using CLUSTAL_X (Thompson et al., 1997) . The resulting multiple alignment was edited manually using the program BioEdit (Hall, 1999) according to the 16S rRNA secondary structure obtained from the Ribosomal Database Project II (RDP; release 10). The neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) algorithms were used in phylogenetic tree-building. Phylogenetic dendrograms were reconstructed using the DNADIST, NEIGHBOR, DNAPARS and DNAML programs in the PHYLIP package (Felsenstein, 2009 ). The distance matrix was produced on the basis of JukesCantor model (Jukes & Cantor, 1969) . Bootstrap analysis (Felsenstein, 1985) was done with 1000 replicates. For the measurement of DNA G+C content, genomic DNA was extracted and purified using a Blood & Cell Culture DNA Midi kit (Qiagen), and degraded enzymically into nucleosides. The genomic DNA G+C content was determined using reversed-phase HPLC, as described by Tamaoka & Komagata (1984) .
Strain CB4
T formed visible colonies after 2 days on NA incubated at 30 u C. Colonies were creamy greyish, flat, translucent, glossy and round or irregular with slightly crenate edges. Good growth was observed at temperatures ranging from 20 to 40 u C. Cells were rod-shaped, Gramstain-positive, negative for oxidase and catalase, motile with peritrichous flagella and formed ellipsoidal spore in swollen sporangium (see Fig. S1 , available in the online Supplementary Material). The transmission electron micrographs of strain CB4
T showing peritrichous flagella and an endospore in a swollen sporangium are presented in Fig. S1 . Tables 1 and 2 . The major fatty acids of strain CB4 T were similar to the predominant fatty acids of members of the genus Aneurinibacillus. The major fatty acids for strain CB4
T were identified as iso-C 15 : 0 (34.33 %), iso-C 16 : 0 (11.22 %), summed feature 3 (9.68 %) and C 16 : 0 (8.84 %). The highest amount of cellular fatty acid of strain CB4
T and the reference strains was iso-C 15 : 0 . The second highest was iso-C 16 : 0 except for Aneurinibacillus terranovensis LMG 22483 T . In Aneurinibacillus terranovensis LMG 22483 T , the second highest amount of fatty acid was anteiso-C 15 : 0 , this result is in agreement with a previous report (Allan et al., 2005) . The strain CB4
T had the highest amount of summed feature 3 than the other reference strains. .9 Polar lipids* PME, PE, DPG, APL1 PME, DPG PME, DPG PME, APL1-5 PME PME *Data from this study. PME, Phosphatidyl-N-methylethanolamine; PE, phosphatidylethanolamine; DPG, diphosphatidylglycerol; APL, aminophospholipid.
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T was found to contain MK-7 as the predominant menaquinone. The cell-wall peptidoglycan contained glycine and alanine as the diagnostic amino acids. The other reference strains also had MK-7 as the predominant menaquinone and glycine and alanine as the diagnostic amino acids in the cell-wall peptidoglycan. Strain CB4
T was found to contain phosphatidyl-N-methylethanolamine (PME), phosphatidylethanolamine (PE), diphosphatidylglycerol (DPG) and an unidentified aminophospholipid (APL) as the polar lipids. Strain CB4
T and the reference strains contained PME. DPG was found in strain CB4
T , Aneurinibacillus aneurinilyticus KCTC 3883 T and Aneurinibacillus danicus KCTC 13009
T . In Aneurinibacillus terranovensis LMG 22483 T and Aneurinibacillus thermoaerophilus KCTC 3741 T , only PME was detected. PE was only found in strain CB4
T . Aneurinibacillus migulanus KCTC 3835
T had PME and five unidentified APLs. The polar lipid profiles of strain CB4
T and the reference strains are presented in Fig. S2 . Detailed physiological, biochemical and chemotaxonomic characteristics of strain CB4
T are shown in Table 1 and detailed in the species description.
The almost-complete 16S rRNA gene sequence of 1,465 nt for strain CB4
T was determined and compared with the corresponding sequences of other strains in the public database. As shown in Fig. 1 , the phylogenetic analysis revealed that strain CB4
T forms a robust cluster with the genus Aneurinibacillus, this being supported by three treemaking algorithms (neighbour-joining, maximum-parsimony and maximum-likelihood) and a bootstrap value of 100 %. Strain CB4
T shows the highest 16S rRNA gene sequence similarity to that of Aneurinibacillus aneurinilyticus DSM 5562 T (96.5 %) and to other representative members of the genus Aneurinibacillus (96.4 % or less), below the level that is indicative of relatedness at the species level (Stackebrandt & Goebel, 1994) . Also, strain CB4
T occupied a quite distinct position in the phylogenetic tree, forming a stable branch with all recognized species of the genus Aneurinibacillus (Fig. 1) . This supports the conclusion that the organism CB4
T merits recognition as the type strain of a novel species within the genus Aneurinibacillus.
In comparison with the data from description of the genus Aneurinibacillus described previously (Shida et al., 1996; Heyndrickx et al., 1997) , the phylogenetic analysis based on the 16S rRNA gene sequence similarity, phenotypic and chemotaxonomic properties from this study revealed that strain CB4
T belongs to the genus Aneurinibacillus but can be clearly differentiated from other members of the genus Aneurinibacillus. It is concluded that this strains represent a novel species of the genus Aneurinibacillus, for which the name Aneurinibacillus soli sp. nov. is proposed.
Description of Aneurinibacillus soli sp. nov.
Aneurinibacillus soli (so9li. L. neut. gen. n. soli of soil, the source of the organism).
Cells are motile rods with peritrichous flagella (0.9-1.1 mm62.5-2.8 mm), strictly aerobic, Gram-stain-positive. Colonies on NA agar are creamy greyish, flat, translucent, glossy and round or irregular with slightly crenate edges. Oxidase and catalase test is negative. Growth occurs at 20-40 u C (optimum range: 30-35 u C) and at pH 5.0-9.0 (optimum range: pH 6.5-7.0). Growth occurs in the presence of up to 1 % (w/v) NaCl. In the API 20E gallery, arginine dihydrolase, production of urease and Voges-Proskauer tests are positive, but reduction of nitrate, production of indole and H 2 S, lysine decarboxylase, gelatinase, tryptophan deaminase, o-nitrophenyl-b-D-galactopyranoside, r-nitrophenyl-b-D-galactopyranosidase tests are negative. In the API 50CH gallery, acid is not Summed features represent groups of two or three fatty acids that could not be separated by GLC with the MIDI system: summed feature 1 comprises iso-C 15 : 1 H and/or C 13 : 0 3-OH; summed feature 3 comprises C 16 : 1 v 7c and/or C 16 : 1 v6c; summed feature 4 comprises anteiso-C 17 : 1 B and/or iso-C 17 : 1 I; summed feature 9 comprises iso-C 17 : 1 v9c and/or 10-methyl C 16 : 0.
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produced from most of carbohydrates tested, but weakly produced from glycerol, ribose and D-tagatose. In the API 20NE gallery, the assimilation of phenylacetate is positive, but D-glucose, arabinose, D-mannose, D-mannitol, N-acetylglucosamine, maltose, potassium gluconate, caprate, adipate, malate, and trisodium citrate tests are negative. In Biolog GP2, the strain CB4 T utilizes only D-ribose and D-xylose, but does not utilize the other carbon sources. Contains MK-7 as the predominant menaquinone, glycine and alanine as the diagnostic amino acid in the cell-wall peptidoglycan, PME, PE, DPG and an unidentified APL as the polar lipids, and iso-C 15 : 0 and iso-C 16 : 0 as the major fatty acids.
The type strain of the species is CB4 T (5KCTC 33505 T 5CECT 8566 T ), which was isolated from soil from the Hallasan, Jeju, Korea. The GenBank accession number for the 16S rRNA gene sequence of strain CB4
T is KJ739787. The genomic DNA G+C content of the type strain is 46.5 mol%.
Emended description of the genus Aneurinibacillus Shida et al., 1996 emend. Heyndrickx et al., 1997 The description is as given previously (Shida et al., 1996; Heyndrickx et al., 1997) with the following modifications. The diagnostic amino acid in the cell-wall peptidoglycan contains glycine and alanine. The polar lipid contains PME. 
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